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Abstract
With the rapid development of medical technology for the last 30 years the clinical engineering practice was introduced in 
developed countries. But in developing countries, such as Nepal, Bangladesh, Malaysia and so many, this profession is totally a
new concept. The medical equipment in the most developed countries is maintained by the clinical engineers whereas in 
developing countries like Nepal, Bangladesh and Malaysia are maintained by unskilled professional. A series of publication 
indicate that a lot of sophisticated modernized costly medical equipment could not be kept in a safe and optimum functional 
condition through the traditional short-trained electrical/mechanical engineers. This paper explores the importance of clinical 
engineering practice in developing countries of south Asia and its benefits for healthcare service. In this paper, authors propose a 
novel method for clinical engineering practice for the developing countries to sustain safe use and economical maintenance. This 
method will not only increase the clinical engineering practice but also help to get optimum feedback through clinical engineers. 
It should be noticed here that the different developed countries are producing and introducing clinical engineers in health care 
technology management in different ways, but those methods seem to not be suitable for the developing countries like 
Bangladesh based on the country contexts. The proposed method will change the health services top level managers and users of
the medical equipment. It is ascertained that the performance of the health care technology will be improved by introducing this 
professional in the hospitals. This study will be much worthy to produce and introduce clinical engineers in order to improve the 
existing performance of healthcare services in developing countries like Bangladesh significantly.
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1. Introduction
Most of the developed countries produce medical equipments and medical devices and thus they understand the 
necessity of clinical engineering practice in the health care technology management. With the rapid development of 
medical technology for the last 30 years the clinical engineering practice was introduced in   developed countries. 
Currently each level of hospitals and clinics of their countries are ensured the safe use and cost effective 
maintenance through this profession (Hossain et al., 2012). But in developing countries, such as Nepal, Bangladesh, 
Malaysia and so many, this profession is totally a new concept. The medical equipments in the most developed 
countries are maintained by the clinical engineers whereas in developing countries like Nepal, Bangladesh and 
Malaysia are maintained by unskilled professional (Hossain et. al, 2011). A series of publication indicate that a lot 
of sophisticated modernized costly medical equipments could not be kept in a safe and optimum functional 
condition through the traditional short-trained electrical/mechanical engineers (Zulluer et al., 2013). This paper 
explores the importance of clinical engineering practice in developing countries of south Asia and its benefits for 
healthcare service (Hossain et al., 2014).
In this paper, authors propose a novel method for clinical engineering practice for the developing countries to 
sustain safe use and economical maintenance. This method will not only increase the clinical engineering practice 
but also help to get optimum feedback through clinical engineers. It should be noticed here that the different 
developed countries are producing and introducing clinical engineers in health care technology management in 
different ways, but those methods are seemed not suitable for the developing countries like Bangladesh based on the 
country contexts (M. Thesis, Hossain, 2012). The proposed method will change the health services top level 
managers and users of the medical equipments. It is ascertained that the performance of the health care technology 
will be improved by introducing this professional in the hospitals. This study will be much worthy to produce and 
introduce clinical engineers in order to improve the existing performance of healthcare services in developing 
countries like Bangladesh significantly (Hossain & Ahmad 2012). Any new standard system of clinical engineering 
practice in the health services, current study and of developing countries and developed countries is very important 
for a comparison. In this regards, literature were reviewed by the authors. Sample and data collection of developing 
countries is very complex and hence authors select the Bangladesh. According to definition of CEP, it can mention 
that clinical engineering practice is related with medical equipment management system. Without a standard 
medical equipment management system safe and cost effective maintenance cannot ensure.          
2. Literature Review And Hypotheses
The definition of clinical engineering professional is defined by developed countries in different ways but the 
responsibilities of this profession are same. Here authors mention some of them such as American Collage of
Clinical Engineering and Japanese Clinical Engineering Technologists in 1st and 2nd bullet correspondingly. 
2.1. Definition of Clinical Engineer 
x "A Clinical Engineer is a professional who supports and advances patient care by applying engineering and 
managerial skills to healthcare technology” (ACCE definition, 1992).
A Clinical Engineering Technologist is defined as a person who practices the operation, maintenance and 
inspection of clinical life support and control systems, for instance, dialyzers, mechanical ventilators and artificial 
heart-lung machines. He or she plays an important role in clinical practices such as cardiac operations, as well as in 
the education of medical doctors and nurses on the use of medical equipment. Accordingly, he or she is required to 
obtain medical knowledge and communication ability as a member of a medical practice team, in addition to 
engineering skills (CET definition, 1987). A core interaction with health technology management system is
published by developed countries. Among them the model of World Health Organization seems to suitable for all 
developing countries like Bangladesh but this model is not implemented fully by the developing countries. As a 
result, current Health Care Technology Management of developing countries like Bangladesh cannot satisfy the 
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health services properly. Model of HCTMC and TLCME are shown in Fig. 1 and Fig. 2, respectively (Health-care 
cycle, 2011; Life cycle MEMS, 2014).
Fig. 1. (a) Health Care Technology Management Cycle (HCTMC)            (b) Typical Life Cycle of a Medical Equipment (TLCME) 
From Fig. 1 and Fig. 2 authors evaluate the existing performance of conventional trained engineers with 
reference of skilled clinical engineers in developing countries like Bangladesh. Figure 1 & Fig. 2 are used for the 
Table 1 & Table 2 in the subsection 3.2.      
3. Methodology
3.1. Research Goal
In this survey authors aim to identify the mediating effect current status of clinical engineering practice and its 
impact on health services (e.g. impact of medical equipment of hospitals with & without CEP in developing 
countries).  
3.2. Sample and Data Collection
In order to know the current statues of skilled clinical engineering practice of developing countries it is 
prerequisite to literature review and standard clinical engineering practice of any developed countries for a 
comparison. Performance of clinical engineering practice is measured by medical equipment management system 
(MEMES) of any country (Germani & Hossain, 2013). In this sub-section a standard MEMS is shown in Fig. 1 it
found that ten parameters of MEMS are equally important to maintain to keep the equipment in safe functional 
condition and ensure the health service. But with good practice of CEP, MEMS cannot maintain.  To collect the data 
author visits some developed and developing countries. But it is very complex to collect data and hence author 
selected Bangladesh as a cause study. Qualified clinical engineering practice is well functional condition in the 
most of the developed countries. However, this profession is not yet introduced properly in Bangladesh. It is fully 
unknown to Bangladesh. Simple Graduate / Diploma engineers in mechanical and electrical with equipment based 
short trained engineers are maintained the medical equipment maintenance management only. They claimed 
themselves as biomedical/ clinical engineers although their course curriculum is not fulfilled the requirements
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skilled clinical engineering basic education. As the result, health services providers and top-level policy makers, 
they are very confused to identify the necessity of skilled clinical engineers to maintain the health technology (Gwee 
& Dyro, 2004). Due to lack of awareness of existing conventional engineers of government and private sector, 
skilled clinical engineering practice is not introduce in developing countries like Bangladesh (Germani & Hossain, 
2013).  Here authors collect data and prepare a comparison to understand the current performance of conventional 
engineers with reference to qualified clinical engineers in Bangladesh in Table 1. The medical equipment 
management system in clinical engineering point of views is shown in Table 2 (Sameh, 2014; Hossain et al., 2013).         
Table 1. Current performance of conventional trained engineers with reference of skill clinical engineers in Bangladesh
Measuring parameter of CE Standard Value of CE  (score ) Existing Value CTE  (score)
Human body Anatomy  10 0
Human body physiology 10 0
Applied part of electronics technology
Applied part  of electrical technology 
Applied part of mechanical technology 
Applied part  of computation 
Medical equipment management system 
Pre- requite knowledge  hospital environment 
Perquisite for clinical settings, calibration, 
technical specification of equipment    
10
10
10
10
10
10
10
3
5
3
5
0
0
0
Total score  100 16
Table 2.Conventional trained engineering practice in MEMS in the health Services of Bangladesh
Clinical engineering practice stage Standard enrolment in 
Committee (score )
Existing involvement of 
CTE in Committee(score)
Equipment Planning 10 1
Budget & Financing 10 1
Technical input in procurement as field basis 10 3
Equipment incoming inspection and acceptance 10 1
Installation & commissioning 10 8
Inventory & documentation 10 2
Skilled developed through in-service education 
& training
10 1
Equipment Maintenance and keeping safe 
functional condition
10 1
Monitoring performance of the use 10 2
Decommissioning or disposal 10 1
Total score 100 21
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3.3. Analyses and Results
This is very important factor to analyses the data and information to get the results. Table 1 is used to find out 
the present performance of conventional trained engineers with reference to standard clinical engineers and the 
current statues of CTEs of Bangladesh are 16% of standard CEs. Table 2 is used for the evaluation of involvement 
of CTEs for medical equipment management system of Bangladesh. From Table 2 shows that 21% CTEs is involved 
for the medical equipment management but the performance of conventional trained engineers of Bangladesh with 
respect to skilled clinical engineers only in Bangladesh health services. So the involvement of skilled clinical 
engineers in Bangladesh health services for the management of medical equipment is 16%x21=3.36% only. From 
data analysis, it is concluded that the current statues of skilled clinical engineering in developing countries like 
Bangladesh is 3.36% and it is very poor with respect to number medical equipments and  health facilities 
departments in developing countries like Bangladesh. However, the performance of CEs is more than 85% in 
developed countries such as America, Japan, Australia and so forth. Clinical engineers are prerequisite to ensure the 
safe operation, calibration and cost effective maintenance management of medical equipment. But due to less 
performance and enrollment of CEs in the developing countries like Bangladesh, cost effective medication to 
patients cannot ensure although capital investment and all other health service providers are available.  
4. Conclusion
To understand the current statues of skilled clinical engineers of developing countries like Bangladesh, high 
quality foreign and national consulting firms surveyed and submitted reports to the Ministry of Health & Family 
Welfare. Their survey reports are seen descript but are not concretive. As the result, Government of Bangladesh 
does not get a clear picture of existing conventional trained clinical engineers with reference of   skilled clinical 
engineering in Bangladesh.  According to their recommendation/suggestion, Ministry of Health & Family Welfare, 
Government of Bangladesh takes an initiative to recruit more conventional engineers and technicians to improve the 
existing HCTMC but authors seem that approach model will not be suitable to solve the current problems. To 
overcome the problems an international institute cum training center will need start affiliation with hospitals of 
Bangladesh.   
Acknowledgements
Authors acknowledge this study to Ministry of Health and Family Welfare, Government of Bangladesh; HEQEP 
Sub-project CP#3472, KUET, Bangladesh; and Univerti Sultan Zainal Abidin, 21300 Kuala Terengganu, Malaysia.
The authors would like to thank the editor and anonymous reviewers for their valuable comments and suggestions, 
which were helpful in improving the paper.
References
ACCE definition. (1992). ACCE Board of Directors on May 13, 1991. 
Clinical Engineering Technolgist defination, Japan. (1987). Kitasato University School of Allied Health Sciences,1-15-1 Kitasato,Sagamihara, 
Kanagawa 252-0373, Japan.
Germani, F., & Hossain, M. A.  (2013).  Development of table of organization & equipment for each level of public hospitals in Bangladesh.  
Published by Managmement Sciences  for Health under USAID Suport Program. 
Gwee, W., & Dyro J. F. (2004). The clinical engineering hand book.  Elsevier Burlington, MA.
Hossain, M. A, Ahmad, M., Islam, M. R.,  & Rashid. M. A. (2012). Improvement of medical imaging equipment management in public hospitals 
of Bangladesh. Proc. of the Int’l. Conf. on Biomedical Engineering (ICoBE 2012), 567-572, Penang, Malaysia.
Hossain, M. A & Ahmad, M. (2011). Improvement of medical imaging equipment maintenance management system of Bangladesh. Proc. of the 
1st Int’l Conf. on Advances in Electrical Engineering, 252-257, Dhaka , Bangladesh.
Hossain, M. A., Ahmad, M., &  Yusuf, M. S. U. (2014). Clinical engineering professional generation by interfacing public universities and health 
sectors of Bangladesh. Proc. of the 9th International Forum on Strategic Technology (IFOST), Cox’s Bazar, Bangladesh.
Hossain, M. A. (2012). Improvement of medical imagining equipment management  system of Bangladesh of government, M. Sc. Engineering 
Thesis, Dept. of BME,  KUET, Bangladesh. 
Hossain, M.A., & Ahmad.M, (2012). Improvement of In-service Education and Training on Medical Imaging Equipment of Bangladesh, Proc. 
Int’lICIEV12, 536-541, May 18~19, 2012, Dhaka, Bangladesh. 
1693 Md. Anwar Hossain et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  1688 – 1693 
Health-care technology management cycle. (2011).   Introduction to medical equipment inventory management, WHO Medical device technical 
series, WHO Library Cataloguing in Data Publications of the World Health Organization can be obtained from WHO Press, World Health 
Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland.
Hossain, M. A,  Fabrizio Germani, Biswas, D.K., & Suken. (2013). A survey report submitt on difference of CE & CTE of Bangladesh.
Llife cycle of medical equipment management system. (2014). Published by WHO regional office for Europe UN city Marmorvej, Copenhangen, 
DK-2100,  Denmark.  
Sameh, H. (2014). Develoment  a policy on medical equipment maintenace management & importance roles of biomedical engineering for 
Bangladesh. Report submitted to CMSD, DGHS, MoH & FW, Govt. of Bangladesh
Zulluer, R., Kalam. A, Germani, F., & Hossain, M. A. (2013). National seminar on medical equipment condemnation of each level public 
hospital in Bangladesh. Proc in National level of Health Services of Bangladesh.
